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1 
My invention relates iv atomizers and has for 
one obect fo provide a new and improved type 
of portable tomizing nozzle which makes if pos- 
sible without the use of heat fo spray and atomize 
oil mixtures and the like such as are especially  
well adped fo agricultural purposes, insect con- 
trol and similar activitie. 
ït is oï the utmost importance fo atomize insect 
control solutions such as DDT and the like and 
fo be able fo control the size of the drople and ]0 
fo be able fo do so without heating the liquid. 
ïhe reasons for this are that if the liquid is 
heated, its lethal effect on insects or the like is 
likely to-be reduced and sometimes may be alto- 
gether destroyed. 15 
If the droplets are too big, they may burn the 
plants and too big droplets are ,also wasteful 
because increase in size of droplet above a pre- 
determined point, does hot increase the efïect of 
teatment, decreases the area which may be cov- 20 
ered and makes the fogging or air transportation 
of the at6mized droplets ineffective in that if 
limits the range of the apparatus. 
Other reasons will appear from rime fo rime 
in the coin'se of the specification and claires. 25 
My invention .is illustrated more or less dia- 
grammatically in the accompanying drawings, 
wherein: 
Figure 1 iilustrates a longitudinal section 
through an atomizing nozzle; 00 
Figure 2 is a section along the line 2--2 of 
Figure 1; 
Figure 3 is a section along the line 3--3 of 
Figure 1; 
Figure 4 is a longitudinal section through a 35 
modified form of my device especially wel! 
adapted for portable use; 
Figure 5 is a section along the line 5--5 of 
Figure 4; 
Figure 6 is a section along the line 6--6 of Fig- 40 
ure 4; and 
Figuré 7 diagrammatically illustrates the use 
of either of my nozzles in connection with fur- 
naces and the like. 
Like parts are indicated by like characters 45 
throughout the specification and drawings. 
leferring first fo the larger, heavi.er form of 
my device shown in Figures 1 fo 3 inclusive,  | is 
an atomizing cone, the interior diameter of the 
cone increases by increments, each short section 50 
of the cone being interiorly cylindrical. The cyl- 
inder increasing in diameter toward the dis- 
charge end with the smaller cylinder 2 at the 
admission end, with the larger cylinder 3 at the 
di_scha-r.g¢ end, these cylinders increasing from 55 
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the small sizes of 2 fo the large sizes of 3 by the 
generally equal increments as indicated. 
Air passages 4 are disbursed in the wall of the 
cone extending from the outside into and com- 
municating with each cylinder. The cylinder 
bas a plate 5 integral with and then extending 
laterally from the feed end. Af the center of 
this plate is a valve seat 6 adapted to be closed 
by threaded valve  rotatable by handle 8 to con- 
trol the supply of liquid. The liquid preferably 
off, enters through a supply pipe fi into a cham- 
ber  and thence through a valve aperture 
defined by the seat 6. The chamber is formed by 
the transverse wall   and annilar fiange  and 
is provided with a hub 3 on which is threaded 
the packing nut  4 fo compress the packing gland 
. The cone itself is contained within a cham- 
ber 6 enclosed by cylindrical sleeve  which 
abuts af one end on the plate 5, at the other end 
on the apertured plate 3 in which the discharge 
end of the atomizing cone is socketed. 
Plate  8 is apertured as at   in alignment with 
the axis of the cone, the diameter of the aper- 
ture  9 being less than the diameter of the cylin- 
drical chamber 3. These parts are all held to- 
gether by holding bolts 2{} and nuts 2 which 
bolts also pass through the atomizing plates now 
fo be described. 
22 indicates a series of apertured plates held 
together against the plate | by the bolts 2{}. 
Each plate is centrally apertured as at 23. Each 
aperture communicates with a radial passage 2 
which radial passage is cormected to a pipe 2 
which in turn is connected to a sleeve 2 and each 
sleeve is centrally apertured at 2 to communi- 
cate with a plenum chamber 2. A pipe 2 leads 
from the plenum chamber 23 fo the chamber |. 
Air under pressure may be admitted to the plenum 
chamber 23 in any suitable way so that while off 
passes in at the apex of the cone and thence 
longitudinally of the apertures, air is admitted 
radially at a number of points. 
Associated with the plates 3 and 22 and 
spacing them apart are a series of filler plates 2. 
These filler plates are apertured, the diameter of 
the apertures being somewhat less than the aper- 
ture 3 and the filler plates position within the 
apertures 25 a series of atomizing blocks 3}. 
These atomizing blocks are centrally apertured. 
They contain radial air passage 3  connecting the 
central apertures of the aperture 23 and as indi- 
cated, they are chamfered fo define a plurality 
of lenticular chambers 32, the air being admitted 
to the central apertures $3 between the lenticular 
chambers 32. The last two plates 34 and 3 are 
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apertured, the diameters being somewhat less 
than the diameter of the apertures 33. 
The interior of the cone  including all of the 
cylindrical chambers is fllled with steel wco! or 
the like as indicated at 38. 
When off is introduced under pressure past the 
valve seat inte the cone, it tends to pass down 
through the conical area and through the steel 
wool flller. Air a]so passes in at the saine rime 
into the steel wool filler through the radial pas- 
sages, the off pressure oï course, must be greater 
than the air pressure. The presence oï the steel 
wool and the meeting of the off and ah" streams. 
under pressure tends to initially break down and 
atomize the off. This atomized off then passes 
out through the alternate cylindrical passages 
and lenticular passages, more air being su-pplied 
between the lenticular chambers. This êxpan- 
sion and contraction oï the off air stream as it 
passes through the alternate cylindrical and len- 
ticular chambers, breaks the off into small drop- 
lets which are discharged finally as a ïog through 
the final discharge aperture 37. 
leferring now to the more portable form shown 
in Figures 4 fo 6 inclusive, the nozzle includes a 
housing 80 which deflnes an air chamber 8, a 
s]eeve 82 and extends through the housing from 
end to end, extending at each end beyond the 
housing and befl]g sealed or otherwise suitably 
fastened as at 3 fo make an air-tight joint. 
Within the housing is the atomizing tube 84. 
The atomizing tube in this case is continuous 
from end fo end and includes a plurality oï ex- 
panded more or less lenticular chambers 58 
joined by relatively restricted or necked down 
cylind'ical tubular passages 58. The walls of 
the passages 58 are radially apertured as at 57. 
The wall of the sleeve 52 is apertured af a hum- 
ber oï places as at 58. The atomizing tube 54 is 
held centrally related within the sleeve 52 at the 
discharge end by the spacing ring 59 apertured 
te encircle the end of the tube and adapted to 
test upon the end oï the sleeve 52. The nozzle 
plate 8{} overlies the plate 59 and the nozzle aper- 
ture 8 is in alignment with the central axis of 
the tube. This aperture is of lesser diameter 
than any oï the cylindrical passages 58. A cap 
82 is threaded on the end of the sleevé 52 to hold 
the plate 59, nozzle plate C0 and tube 54 in posi- 
tion at the discharge end of the spray nozzle 
assembly. 
Ai the rear ei:d, thë tube 54 is centered by an 
apertured spacer plate 82, the aperture being 
suflicient fo encircle the outer, larger diameter of 
the tube. Engaging the end of the tube and the 
spacer plate C2 is an apertured plate 83. 84 is a 
cylindrical coupling member enclosed within the 
threaded nut 85. The nut 5 is threaded on the 
rear end of the sleeve 52 and holds the coupling 
sleeve, apertured plate and positioning plate all 
in position with relation to the tube 54 in the 
sleeve 52. The relative lengths of the parts are 
such that when the nut 85 is screwed home, 
suflicient pressure is applied to the sleeve 54 te 
make an air-tight joint at both ends thereof so 
that air under pressure cannot leak from the in- 
terior of the sleeve 52 into the interior oï the 
tube 54 except through the apertures 57. 88 is 
an air pipe attached fo the coupling member 84 
and at the other end engaging it air-tight the 
valve housing 87. 82 is an air pipe threaded in 
the extension 89 of the housing 5{}. A coupling 
7{} joins the pipe 88 with an air pipe 7, which 
in turn is coupled to the housing 87. 72 is a 
hand wheel on the valve stem 7. The valve 

4 
contained within the housing 87 is so arranged 
that it controls the flow of air and off, the two 
valve elements being so disposed that air is ad- 
mitted flrst and ïurther valve movement then ad- 
5 toits off after which air and off are simultane- 
ously admitted and controlled. Off under pres- 
sure reaches the valve housing 87 through the 
hose 73 and air under pressure reaches if through 
the hose 74. 
10 leferring to Figure 7, I have shown the device 
of Figure 4 diagrammatically mounted in a fur- 
nace including a housing 8, a fn'e-brick bul- 
i::g pot 8 , ouer wall 8, inspection door 83. Ob- 
viously either of the two nozzles which I bave 
15 disclosed might be used in this connection to 
promote air and off te atomize fuel in an off 
burning furnace. 
It will bë realized that, whereas, I bave dc- 
scribed and illustrated a practical and operative 
20 device, nevertheless many changes may be ruade 
in the size, shape, number and disposition of parts 
without departing from the spirit of my inven- 
tion. I therefore wish my description and draw- 
ings to be taken as in a broad sense illustrative or 
25 diagrammatic, rather than as limiting me te my 
precise showing. 
The use and operation of my invention are as 
follows: 
The problem of atomizing oils or other liquids 
30 in connection with plant spraying and the like 
is a peculiar one because if is of the utmost im- 
portance that the droplets be held to a minimum. 
Experience teaches that plants may be sprayed 
with D. D. T. or other insecticides without 
35 deleterious effect on the plants when the drop- 
lets are all held hot to exceed 40 micron size. 40 
micron however, is undesirably high and the 
optimum is sprays of 5 micron. For instance a 5 
micron droplet of 5% D. D. T. is a lethal dose for 
40 the insects. Anything smaller than that is no 
good and anything ]arger than that is wasteful 
because you are shooting mice with a cannon 
when you are using more than 5 micron OE'op- 
lets. 
45 When using the spray apparatus te create a 
fog, the size of the droplet is of the utmost im- 
portance because a 20 micron size droplet will 
fall at the rate of 10 feet in 5 minutes. Thus if 
the droplets are larger than that, when one is 
5o trying to create a fog, most of the fog drops with- 
in a very short distance from the nozzle. The 
smaller the ¢h'oplet, the lower ifs rate of .fall 
and the larger the area that can be fogged from 
one source. 
55 Heretofore most spraying bas been done with 
heat and pressure and this is diflicult because 
it becomes exceedingly important fo maintain 
the temperature below a certain predetermined 
point. For instance D. D. T. loses ifs lethal 
60 characteristic when it'is heated fo 600 degrees F. 
If high pressure steam is used, there is always 
the danger that the temperature will reach or 
approach the point at which the aerosol loses its 
lethal value. 
65 I bave round that it is possible by my appara- 
tus fo control the size of the droplet and te ob- 
tain uniform droplet size without heat and while 
using relative]y ]ow pressures under circum- 
stances such that an operator can handle the 
70 spray easily and accurately by manual manipu- 
lation. 
In using a spray nozzle which comprises a 
series of expansion chambers wherein air is in- 
troduced te the off or liquid stream between he 
75 chambers under pressure, rive such chambers 
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using, for instance, oil ai 120 pound pressure and 
air at 100 pound will give three fo four gallons 
per minute of generally homogeneous spray, the 
droplets of an average 20 microns. If more oil 
is forced through such a system, we get an oc  
casional gob of oil of very much larger size drop- 
lets which is deleterious in that droplets larger 
than 40 microns burn the plant. If now, we in- 
crease the number of these expansion and con- 
traction heads without changing their size and 
without changing the air and off pressure mere- 
ly by increasing the pressure through which the 
off is introduced fo the spray head, we can with 
Il heads get 7 gallons per hour of average 20 mi- 
cron size droplets with none as big as 40 micron. 
But again if we try 
put through this nozzle, we do not get an effec- 
tive increase in capacity but we do get slugs of 
over 40 micron size droplets. 
When 24 of these heads are used, we can pass 
through the system 13 gallons an hour of the 
liquid. The droplets stfll averaging 20 microns 
and still remaining, all of them under 40 microns. 
About 20 percent of rive micron size will result. 
Of course, the higher the percent of 5 micron 
droplets, the more area we cover and the more 
effectively we are able fo use the expensive lethal 
compound. 
Because the spray nozzle is small and handy, 
easily manipulated and because no heat is used, 
if is also practical fo use my apparatus as an 
insecticide and because of the very small size 
droplets I ara able fo produce, if becomes pos- 
sible fo drive a machine fo the point of use, con 
nect the hose, take the nozzle into the house 
and fog the whole house without the necessity of 
actua!ly spraying the walls and contents so that 
the size of the droplet is of the utmost impor- 
tance in any type of spraying for insecticide, plant 
spraying, plant fertilizing or the like and ifs im- 
portance is not spechïcally !imited fo plant spray- 
ing. 
Another adyantage of my type of spray nozzle 
is that there is no starting or stopping drip of 
unatomized liquid.. This makes if especially im- 
portant in connection with house work, because 
no drops are left on the carpet and furniture and 
in connection with plant spraying because no 
drops are deposited big enough fo burn the plants. 
Whfle this invention is primarily worked out 
in connection with lethal sprays, 
the saine atomizer could be used in connection 
with oil burners where the oil must be atomized 
ïor combustion. The very fine droplets, the uni- 
ïorm character of the droplets and the uniform 
discharge would produce in an oil humer, much 
the saine desirable combustion characteristics 
that you find in a gas burner. In other words, 
the mechanical atomization of the oil would pre- 
sent fo the fiame a uniform homogeneous cloud 
of gas-like fuel particles especially well adapted 
fo support combustion. 
The effect of passing the oil fo be atomized 
first through the sharp shouldered cone of pro- 
gressively increasing diameter with successive 
impingements of air jets, ai right angles fo the 
direction of travel of the oil, produces an atom- 
izing result. This atomization may be increased 
by filling the cone with such an interrupter or 
breaker as steel wool and a certain amount of 
atomization takes place. This pre-afmized ma- 
terial is then fed through the series of spray 
heads subjected alternately fo the effect of 
radial air jets in the constricted throat and fo 
the turbulence resultant from expansion and 

then-contraction between adjacent throats until 
finally dischargë takes place. " - 
There is every indication that this atomization 
is a progressive operation as the treatment con- 
5 tinues from head fo head, the off that bas been 
reduced fo globules pf small size, tends fo so re- 
main but the larger droplets are gradually dis- 
integrated until with suitable pressures and a 
suitable number of atomizing heads or atomizing 
]o chambers through which the off passes in suc- 
cession, the droplets are gradually reduced until 
all of them fall within the desired size range. 
In the more-portable device illustrated in Fig- 
ure 4 .and following, for convenience I omit the 
15 cone and its filler and greatly increase the hum- 
ber of atomizing chambers or heads, increasing 
that number fo the point desired fo get the de- 
sired result. 
. Especially. in cormection with the device of 
20 igure 4, assuming an installation which would 
include a motor, an air compressor and an off 
pump, oil is fed under pressure fo the control 
valve. Air is also fed under pressure fo the valve 
at a-somewhat lower pressure. When the opera- 
25 for wishes to use the device, he turns the valve. 
This first commences fo feed air into the housing 
and air enters the interior of the housing, is 
distributed by a-plenum chamber through the 
apertures in the sleeve throughout ifs lengths so 
30 that the air pressure from end to end of the out- 
side ofthe" atomizing tube will be substantially 
constant and air will rush out without oil 
through the spray nozzle aperture. Further 
opening of the valve may increase the air supply 
35 and admit-oil at higher pressure fo the system. 
The .oil passes through the atomizing tube, is 
mixed--wi.th-air under pressure and as con- 
stricted in-the tube, the air and oil mixture ex- 
pands in each supply chamber, is again con- 
40 stricted» receives more air and again expanded 
until It reaches the discharge point. 
By this arrangement, the amount of air asso- 
ciated with the oil increases progressively as the 
off travels from the intake fo the discharge end 
45 of. the spray nozzle and this is as if should be 
because as the droplets gradually decrease in 
size their, surface area gradually increases in 
proportion fo volume and weight and a progres- 
sively increasing amount of air is needed fo con- 
50 tinue and complete the atomization and fo mix 
with-the atomized droplets to form the desired 
aerosol fog. 
The atomization is probably the result then of 
the progressive disintegration and decrease in 
55 size of droplets as they are subjected alternately 
fo expansion and contraction and the eddy cur- 
rents and turbulence resulting therefrom and fo 
the eddy currents and tm'bulence resulting from 
the increase in the supply of air fo the moving 
6O stream of off and air. 
Of course, the reason why the air should pass 
out first is that otherwise large droplets of oil 
might be formed af beginning and ending opera- 
tion. The air stream coming earlier and ending 
65 later voids this. The reason why the oil pres- 
sure is higher than the air pressure is that other- 
wise there would be a tendency for the air fo 
back up and prevent introduction of off fo the 
atomizer. 
70 While I bave illustrated my device primarily 
for use in connection with insect control and the 
like, and secondarily, in connection with atom- 
ization fòr a burner, if is of course obvious that 
if might be used under any circumstances where 
75 if was desired fo atomize oil for fuel as for an 
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engine Or any other condition where atomiza- 
tion or breaking down of a liquid was desirable. 
! claim: 
1. In an atomizer, an atomizing tube including 
a plurality of expansion chambers, a p!urality of 
cylindrical constricting passages joining them, 
means for supplying liquid under pressure to one 
end of the tube, there bing an atomizing dis- 
charge port communicating with the other end 
of the tube, means for supplying air under pres- 
zure to the cy]indrica] passages, there being an 
aperured c]csur for each end of the tube, the 
iiquid being supplied to the tube through one of 
the apertures, the atomizefl ]iquid bei,_g dis- 
charged thïough the other, the apertures in the 
closures being oî Iesser diameter than the diame- 
te,_. of the constricting passages. 
2. In an atomizer for cold atomization of 
liquids, an atomizing tube including a pluralitY 
of spaced expansion chambers, there being a 
cylindrical radially apertured constricting pas- 
sage joining each pair of expansion chambers, a 
discharge aperture at the discharge end of the 
atomizing tube, means for supplying liquid to 
be atomized under pressure above atmospheric 
to the inlet end of the tube, means for supplying 
air to the tube through the radial apmures under 
pressure above atmospheric but less than that of 
the liquid. 
3. In an atomizer for cold atomizafiion of 
liquids, an atomizing tube including a plurality of 
spaced expansion chambers, there being a cylin- 
drical radia]ly apertured constricting passage 
joining each pair of expansion chambers, a dis- 
charge aperture at the discharge end of the atom- 
izing tube, means for supplying liquid tobe atom- 
ized under pressure above atmospheric to the in- 
let end of the tube, means for supplying air to 
the tube through the radial apertm'es under pres- 
sure above atmospheric but less than that of the 
]iquid, the discharge aperture being of lesser 
diameter than the inner diameter of the liquid 
passages. 
4. In an atomizer for cold atomization of 
!iquids, an atomizing tube including a plurality of 
spaced expansion chambers, there being a cylin- 
drical radia]ly apertured constricting passage 
joining each pair of expansion chambers, a dis- 
charge aperture at the discharge end of the 
atomizing tube, a supp]y aperture at the other 
end of the tube, the diameters of the supply and 
discharge OEpertures being less than the inner 
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diameters of the liquid passages, means for sup- 
plying liquid tobe atomized under pressure above 
atmospheric to the inlet end of the tube, means 
for supplying air to the tube through the radial 
5 apertures under pressure above atmospheric but 
less than that of the liquid. 
5. In an atomizer for cold atomization of 
liquids, an atomizing tube comprising a plurality 
of spaced expansion chambers from rive to eleven 
lO in nuraber, a cylindrical radially apertured con- 
stricting passage joining each pair of expansion 
chambers, a supply aperture at one end of the 
tube and a discharge aperture at the other end, 
means for supplying the liquid fo be atomized 
15 under a pressure of approximately one hundred- 
twenty pounds gauge to the tube through the 
supp]y aperture and means for supplying ah" un- 
der a pressure of one hundred pounds gauge to 
the tube through the radial apertures, the dis- 
20 charge aperture being of lesser diameter than 
the inner diameter of the liquid passages. 
6. In an atomizer for cold atomization of 
Iiquids, an atomizing tube comprising a pluralitY 
of spaced expansion chambers from rive to eleven 
25 in number, a cylindrical radially apertured con- 
stricting passage joining each pair of expansion 
chambers, a supply aperture at one end of the 
tube and a discharge aperture at the other end, 
means for supp]ying the liquid fo be atomized 
30 under a pressm'e of approximately one hundred- 
twenty pounds gauge to the tube through the 
supp]y aperture and means for supplying air 
under a pressure of one hundred pounds gauge 
to the tube through the radial apertures. 
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